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damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Ceramics characterized by the glass ceramics of alpha-straw SUTONAITO (low temperature form 
wollastonite) system in which the crystal of titanium oxide and a zirconium dioxide is intermingled being the 
organization which enclosed the perimeter of glass or a ceramic particle [claim 2] The manufacture 
approach of the glass ceramics characterized by making the crystal of beta-straw SUTONAITO deposit by 
calcinating the constituent of the range of the 0 to 40 sections for the ashes or the pulverized quartz sand of 
the vegetation the 10 to 40 sections and whose mineral constituent are the quality of silicic acid about the 
scrap wood which makes a principal component the 80 sections, Portland cement, or it from the soda-lime- 
glass grinding object 40 at the temperature of 800 to 1 1 00 degrees C. 

[Claim 3] The manufacture approach of the glass-ceramics compound ceramics characterized by 
considering as the organization with which the aggregate particle was covered with the glass constituent 
which includes beta-straw SUTONAITO crystal by calcinating at the temperature of 800 to 1 100 degrees C 
after carrying out mixing granulation of the glass-ceramics constituent obtained by the approach of claim 2 to 
the aggregate particle obtained by grinding glass waste or pottery waste. 

[Claim 4] In the raw material compound 100 section of claim 2, an inorganic system coloring matter with 
weight percent 0. 1 to 5%, By carrying out mixing granulation of this to the grinding object of glass or pottery 
waste, and calcinating in a 800 to 1 100 degrees C temperature requirement, after blending titanium oxide or 
zircon in 1 to 10% of range The manufacture approach of the coloring glass-ceramics compound ceramics 
characterized by considering as the organization with which the aggregate particle which consists of glass or 
pottery waste was covered with the colored-glass constituent including the crystal of beta-straw 
SUTONAITO. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the glass ceramics and the compound ceramics which are 

used as construction and a construction material. 

[0002] 

[Description of the Prior Art] There are porcelain, stone ware, earthenware, glass ceramics, etc. in the 
ceramics used for the aforementioned field conventionally, and by using crystalline substance natural 
minerals, such as a quartz, a feldspar, and clay, as a raw material, above 900 degrees C, it sinters or 
crystallizes [ melting ] and is manufactured. 

[0003] The glassiness object which the feldspar fused and generated carries out ** arrival of the non-**** 
particles, such as a quartz, or the organization of the pottery manufactured by sintering has structure which 
the clay particle sintered. 

[0004] The glass-ceramics building materials which are kinds of the ceramics do not use clay. A feldspar 
and silica sand, By quenching and grinding it, once fusing what used a limestone, sodium carbonate, etc. as 
the main raw material at an about 1400-degree C elevated temperature, corning this, and holding and 
sintering a 1100 to 1200 degrees C elevated-temperature condition The approach (it is also called a 
crystallization sintering process or the accumulating method) of making the crystal of nepheline, anorthite, 
straw SUTONAITO, or a DIOPU site generating in glass, After fabricating melting glass at an elevated 
temperature to tabular, it is manufactured by the approach (the roll-out method) of crystallizing by 1 100 to 
1200-degree C temperature maintenance etc., and has become the organization which the crystal 
distributed in the base of glassiness. 
[0005] 

[Problem(s) to be Solved by the Invention] Since the conventional pottery building materials adjust baking 
conditions, such as a temperature up and cooling, so that an elevated temperature 1 100 degrees C or more 
may be required and heat stress rapid during baking moreover may not join a base in order to carry out 
combination adjustment of the raw material so that a Plastic solid with as much as possible few organization 
defects may be acquired using a good-quality raw material, and to obtain a precise sintered compact, they 
consume much heat energy to manufacture. 

[0006] Moreover, in order to crystallize the glass-ceramics building materials which have the texture of 
artificial-stone material by 1 100 more to 1200 degrees C heat treatment after fusing them at an elevated 
temperature 1400 degrees C or more, this also requires much heat energy, and also since it is expensive, 
the application is restricted to the wallplate. 

[0007] Furthermore, while the good-quality natural raw material was drained in recent years, proper disposal 
of the trash generated at the time of manufacture, a defective, recycle of recovery product waste, etc. were 
called for as duty of a company, but from causes, such as dispersion in the presentation of a recovery 
product, and mixing of a foreign matter, when recycled as some raw materials, there was a problem to which 
the yield and grace fall. 

[0008] Moreover, although how to blend with a base natural beta-straw SUTONAITO (for a coefficient of 
thermal expansion to be 65x10-7) and composite alpha-straw SUTONAITO which are the expansion 
coefficient linear and low as an approach which reduces the heat energy which manufacture of the nature 

http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web__cgi_ejje 5/23/07 
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building materials of pottery takes firing time by carrying out early was also examined It had not resulted 
[ from problems, like eburnation's being difficult and a raw material price become high ] in utilization with 
requiring an elevated temperature 1100 degrees C or more for making it generate beta-straw SUTONAITO 
with a sintering process, and its difficulty degree of sintering. 

[0009] Since the glass-ceramics building materials of a straw SUTONAITO system are manufactured by the 
approach of once carrying out melting vitrification of the raw material compound, and crystallizing by 
elevated-temperature maintenance, in order to require much energy, it was under the situation severe in 
price competition, and also a lot of C02 was generated in manufacture, and it had especially become a 
problem that an environmental load is also large. 

[0010] The situation which surround the latest ceramic building-materials manufacture is severer, and the 
present condition that strengthening of a measure is approached also about ceramic manufacture has 
reduction of COs2, establishment of the recycling technology of trash, etc. which are an international 
agreement matter as earth environment or a social technical problem. 

[001 1] As a conventional technique corresponding to the above-mentioned technical problem, the glass 
waste generated as industrial waste or domestic wastes is blended with the conventional ceramic industry 
raw material as **** material of a feldspar alternative, and is calcinated above 1000 degrees C, and there 
are some which are used as a tile or a brick. (For example, JP,08-165163,A, JP,09-77530,A) 
[0012] However, small moreover, thermal conductivity of glass is one with a high (an expansion coefficient is 
90-100x10-7 with the soda lime glass currently used for the object for general residence apertures, or 
bottles) expansion coefficient in those cases. Since the tensile stress worked into the glassiness part to 
which welding of the aggregate or the clay mineral is carried out, the crack was generated or reinforcement 
was reduced from the difference in a coefficient of thermal expansion with the glassiness section, the 
crystalline substance section, or an aggregate-particle, an aggregate particle was not able to be enlarged 
and burning temperature was not able to be made into 900 degrees C or less. 

[0013] A fault, such as being easy to slide, if deformation of baked deflection etc. becoming [ the viscosity at 
the time of melting ] large since it is low as compared with natural minerals, such as a feldspar, and the front 
face of glass are still smoother and the flooring of glassiness is damp, and the stress produced from the 
temperature gradient of a front face and the interior since thermal conductivity is small as compared with a 
crystal are large, and the usual pottery also takes annealing actuation of long duration to a twist. 
[0014] Moreover, although there was a method (JP.5-97473.A) of manufacturing nepheline system glass 
ceramics at 760 to 960 degrees C by using waste glass as a raw material, since nepheline was generated in 
the high alkali presentation, had to add a lot of alkali components as a raw material, and raw material cost 
became high, and also a crystal was not sometimes needlelike, and since it was low and the whiteness 
degree was also lower than beta-straw SUTONAITO system, physical properties had the technical problem 
of a color tone being limited. 

[0015] In order to raise design nature furthermore, since the color tone surely became dark, the glass- 
ceramics part of a grain boundary was asked for making it bright the coloring case with coloring matters, 
such as a metallic oxide, saving an expensive coloring matter. 

[0016] This invention aims at offering the glass-ceramics compound ceramics and its manufacture approach 
of beta-straw SUTONAITO system which can utilize trash, such as glass and cement, can manufacture 
quickly at low temperature, and can also reduce the load to an environment, in order to solve such a 
technical problem. 
[0017] 

[Means for Solving the Problem] In order to solve such a technical problem, it is cheap and ceramics which a 
straw SUTONAITO crystal generates at low temperature is obtained as a reactant high multicomponent raw 
material using the trash which uses waste glass, Portland cement, or a Portland cement presentation as a 
principal component, the pulverized silica sand, the trash of the nature vegetation of silicic acid, etc. 
[0018] In order to attain the above-mentioned purpose, as a **** raw material which it vitrifies [ raw material ] 
at low temperature and promotes the welding of an aggregate particle, and crystal generation Soda lime 
system waste glass, The Portland cement with which reactivity is high and the calcium raw material which is 
the constituent of straw SUTONAITO has self-hardening, or the trash which makes it a principal component, 
Vegetation with high silica sand pulverized as a reactant good silicic acid raw material or amorphous silicic 
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acid content etc. is used, and raw material combination adjustment is carried out so that it may become the 
presentation which carries out the crystal deposit of the elevated temperature not by the approach of 
carrying out long duration maintenance but by the usual baking. 

[0019] In this case, that which the Gnamineae vegetation for which the organic substance remains when 
obtaining a precise sintered compact at low temperature, using the ashes of the Gnamineae vegetation with 
which the organic substance does not remain as a silicic acid raw material and obtaining a porous body and 
foam, and the component of cement are carbonating is used. 

[0020] Moreover, when manufacturing the glass-ceramics compound ceramics using glass waste and 
pottery waste as an aggregate-particle, the perimeter of an aggregate particle is surrounded by the glass 
ceramics in which the straw SUTONAITO crystal which consists of claim 2 deposits, and it considers as 
organization by which compressive stress joins the perimeter of a particle as shown in drawin g 1 . 
[0021] the purpose to which the whiteness degree of the crystallization glass section in which the straw 
SUTONAITO crystal deposits is made to increase in order to obtain the ceramics which furthermore raised 
design nature - the crystal of titanium oxide or zircon - ** - although considered as the organization which 
the inorganic system coloring matter is distributing, an overall color tone can also be changed also by 
selection of an aggregate particle. 
[Embodiment of the Invention] 

[0022] The slaked lime which generated the aforementioned raw material combination adjustment object in 
connection with the hydration of cement or it demonstrates self-hardening by the hydration reaction or the 
carbonation reaction, and a Plastic solid is hardened. 

[0023] If this is calcinated, the water of adsorption of the gel calcium silicate hydrate which the cement 
component is hydrating and generating will dehydrate around 60 degrees C - 70 degrees C, will lose water 
of crystallization in 100 to 200 degrees C, and will become a thing near the chemical composition of straw 
SUTONAITO. 

[0024] Rather than the limestone of a natural mineral, it decomposes at low 700 degrees C, and the calcium 
carbonate which it decomposed near 460 degree C, and the calcium silicate hydrate and the calcium 
hydroxide currently generated to coincidence emitted water, and reacted with carbon dioxide gas, and was 
generated generates 200 degrees C or more of activity calcium oxides. 

[0025] When the organic substance remains, it carbonizes near 300 degree C, and the vegetation of the 
quality of silicic acid generates amorphous silicic acid by carbonaceous combustion from near 450 degree 

c. 

[0026] Since it softens from near 600 degree C, and solid phase reaction of the waste glass is carried out to 
activity calcium oxide, silicic acid, etc. and it deposits the crystal of beta-straw SUTONAITO in glass at the 
temperature of 750 to 800 degrees C, the glass ceramics in which a crystal and glass were intermingled at 
800 to about 900 degrees C low temperature are obtained. 

[0027] In addition, since the organic substance burns and generates carbon dioxide gas, foam and the 
porous body of the glass ceramics which have independent pore and continuation pore by adjusting a 
presentation and baking conditions are obtained, and a precise object is acquired when not influenced. 
[0028] if a straw SUTONAITO crystal is made to exist in glass, since it is known that a coefficient of thermal 
expansion will become small rather than the case of only a glass presentation, it can come out and perform 
obtaining the highly efficient compound ceramics using this. 

[0029] As shown in .drawingJL , compressive stress joins the perimeter of a high expansion particle, and the 
ceramics of the organization which enclosed the perimeter of the pottery waste used as the aggregate or a 
glass particle by the glass ceramics (glass ceramics in the condition that the straw SUTONAITO crystal 
distributed in glass) which consist of claim 2 turns into high glass-ceramics compound ceramics of a 
mechanical strength from the difference in a coefficient of thermal expansion. 

[0030] Moreover, when it is used for flooring, needlelike beta-straw SUTONAITO crystal currently distributed 
in the ceramics also plays the role which raises a slide wire, while serving to check propagation of a crack. 
[0031] Since titanium oxide and zircon are non-****, they remain in the glass with which beta-straw 
SUTONAITO crystal is intermingled as a crystal, and they heighten the coloring effectiveness of a coloring 
agent. 
[0032] 
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[Example 1] The chaff ashes (rice hull charcoal) discharged from the facility of the grinding object of the 
soda lime glass discharged from a glass processing plant, and the waste cement slurry (80% of a 
component is bolt land cement) discharged from a concrete pile plant and an agricultural cooperative 
association were blended at a various rate, and the shaping experiment was conducted. 
[0033] Once it stiffened waste glass by the thing in the condition that pulverizing and a waste cement slurry 
do not solidify yet in dry type, and indoor neglect, after blending and carrying out wet blending of what 
carried out dry type pulverizing, the thing in which chaff rice hull charcoal carried out dry type pulverizing, 
when it cast and fabricated in the mold, it hardened by self-hardening [ of a cement component 1. 
[0034] 

[Example 2] The Plastic solid was calcinated in 800 to 1 100 degrees C by the oxidizing atmosphere, and 
measurement of physical properties, and as a result of carrying out a component analysis, the 10 to 40 
sections and chaff rice hull charcoal were obtained [ a precise object including, beta-straw SUTONAITO 
crystal, foam, a porous body, etc. / soda lime waste glass ] for the 40 to 80 sections, and a waste cement 
slurry in the range of the 0 to 40 sections. 

[0035] As a result of carrying out comparative experiments with rice hull charcoal about the compound which 
used the silica sand pulverized to the chaff ashed completely or 10 microns or less as alternative feedstock 
of chaff rice hull charcoal, and made chemical composition the same, the physical properties of the baking 
object in 900 degrees C were almost the same as the case where rice hull charcoal is used. 
[0036] 

[Example 3] the compound (the waste glass of a soda-lime-glass presentation - the 40 section) with which 
generating beta-straw SUTONAITO by 900-degree-C baking was checked according to the example 2 Add 
water and a binder and the mixture which consists of the waste cement slurry 20 section and the chaff rice 
hull charcoal 20 section is pulverized. It added so that it might drop [ the waste glass caret which carried out 
grain refining to the magnitude of 5 to 1mm ] to 1/10 by the dry weight ratio, and it mixed by the mixer so that 
an additive might cover the perimeter of a waste glass caret. 

[0037] In order to compare with the thing which mixture was filled up with 10mm in thickness into the mold of 
refractories of 50mm of every direction for this, and was made to fill up only with a glass caret similarly, it put 
into the same firing furnace and calcinated at 900 degrees C. 

[0038] Although the baking object of an example 3 became tabular [ which the grain boundary of the glass 
particle used as the aggregate is crystallizing / translucent ] and crack initiation was not seen, either, only in 
the case of the waste glass caret, it became tabular [ which the bubble mixed / transparent ], and the crack 
was seen by the part. 

[0039] The crystallized glass of the coefficient of thermal expansion by this invention was small, and showed 
the result also with high flexural strength as it was shown in Table 1 , as a result of grinding a front face 
similarly, thickness and width of face creating the specimen which is 50mm by 5mm and die length's 
comparing physical-properties values, such as flexural strength, in order to measure those mechanical 
strengths. 
[0040] 

[Table 1] 
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[0041] 

[Example 4] In order to improve a whiteness degree and lightness, after coating the perimeter of a waste 
glass particle with the approach which added to what was added 2% of titanium oxide zircon 5% with the 
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percent by weight to the raw material constituent by this invention of an example 2, or the thing which is not 
added in 0.1 to 3% of range, and used the cobalt oxide system pigment for it in the example 3 as an 
inorganic system coloring agent, respectively, the mold was filled up and it calcinated at 900 degrees C. 
[0042] Consequently, the crystallization glass compound ceramics with which a little opaque and peculiar 
aesthetic property colored blue has the perimeter of a glass particle was obtained, and it was checked that 
what added zircon and titanium oxide serves as a bright color tone as compared with what is not carried out. 

[0043] 

[Effect of the Invention] Since this invention is constituted as explained above, effectiveness which is 
indicated below is done so. 

[0044] Since multicomponent synthetic ingredient trash, such as glass waste and cement scrap wood, and 
an abandonment decomposition product like vegetable ashes are used as a raw material unlike the 
conventional natural mineral raw material, raw material cost can reduce sharply. 

[0045] An activity raw material like multicomponent synthetic powder trash or vegetable ashes is used, since 
it is not a melting method but a sintering process, crystallization temperature can also fall and about about 
1 / 3 (comparison with an electric furnace), and baking cost of the former [ heat energy ] which manufacture 
takes can reduce sharply. 

[0046] Since the glass-ceramics compound ceramics of this invention can use self-hardening for shaping, 
the manufacture of a variant complicated configuration of it is attained with casting which used the mold. 
[0047] Though the compound ceramics which used the aggregate particle as glass is glassiness, since it is 
hard to slide more strongly [ heat stress ] than glass, various kinds of glassiness building materials which 
can be used also as a bathroom, an outer wall, or an exterior ** floor and the object for pavement are 
obtained. 

[0048] The glass-ceramics compound ceramics of this invention is cheap, can be manufactured, and 
becomes promotion of recycle, and reduction of an environmental load from the conventional straw 
SUTONAITO glass-ceramics building materials. 

[0049] Moreover, since it can use also as a binder of the particle which uses a dust melting sludge etc. as 
the aggregate other than pottery waste, such as a tile, and a big aggregate particle can also be welded, it is 
applicable to recycle highly efficient building materials excellent in physical properties, such as absorption of 
sound and permeable ability. 

[Translation done.] 
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